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microscope is proportional to n* sin2 [7, in which U represents the angle between the limiting rays which enter the entrance-pupil. The product
n sin U = a                                (80)
is called by Abbe the numerical aperture of the instrument-Then the quantity of light received is proportional to the square of the numerical aperture. The intensity of radiation in the image, which again lies in air, is, of course, never more than the intensity of the source Q.
6. Subjective Brightness of Optical Images. — It is necessary to distinguish between the (objective) intensity of illumination which is produced at a point 0 by a luminous surface s and the (subjective) brightness of such a surface as it appears to an observer. The sensation of light is produced by the action of radiation upon little elements of the retina which are sensitive to light. If the object is a luminous surface s, then the image upon the retina covers a surface s' within which these sensitive elements are excited. The brightness of the surface s is now defined as the quantity of light which falls upon unit surface of the retina, i.e. it is the intensity of illumination of the retina.
If no optical system is introduced between the source of light and the eye, then the eye itself is to be looked upon as an optical system to which the former considerations are applicable. The illumination upon the retina may be obtained from equations (76) and (79); but in this case it is to be remembered that », the index of the object space, and nf, that of the image space, have in general different values. Hence the brightness HQ which is produced when no optical instruments are present and when the source lies in a medium of index n = I is called the natural brightness and has the value
sn
(81)
i here is the intensity of radiation of the source (losses due to the passage of the rays through the eye are neglected). WQ is the angle included between the axis of the eye and linesm of index unity is brought together by a condenser in front of the objective in a medium (immersion fluid) of greater index n'. The quantity of light which therefore enters thesical concepts will here be avoided in order not to forsake entirely the domain of geometrical optics.
